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(2) Method references for other radionuclides.  When the identification and measurement of ra-
dionuclides other than those listed in 41.8(1)“b”  are required, the following references are to be used,
except in cases where alternative methods have been approved in accordance with 567—41.12(455B).

1. “Procedures for Radiochemical Analysis of Nuclear Reactor Aqueous Solutions,” H. L.
Krieger and S. Gold, EPA-R4-73-014, Environmental Protection Agency, Cincinnati, Ohio 45268
(May 1973).

2. “HASL Procedure Manual,” edited by John H. Harley.  HASL 300, ERDA Health and Safety
Laboratory, New York, NY (1973).

e. Monitoring requirements for gross alpha, radium-226, radium-228, and uranium.
(1) General requirements.
1. Monitoring frequency and confirmation samples.  The department may require more frequent

monitoring than specified in this paragraph.  The department may require confirmation samples at its
discretion.  The results of the initial and confirmation samples will be averaged for use in compliance
determinations.

2. Monitoring period.  Each PWS shall monitor during the time period designated by the depart-
ment in the operation permit.

(2) Applicability and sampling locations.
1. Existing systems and sources.  All existing CWSs must sample at every entry point to the dis-

tribution system that is representative of all sources being used under normal operating conditions.
The system must take each sample at the same source/entry sampling point, unless conditions make
another alternate sampling point more representative of each source, or the department has designated
a distribution system location, in accordance with 41.8(1)“e” (3)“4.”  The department must approve
any alternate sampling point for radionuclides.

2. New systems and sources.  All new CWSs or CWSs that use a new source of water must begin
to conduct initial monitoring for the new system or source within the first calendar quarter after initiat-
ing use of the system or source.  More frequent monitoring must be conducted by the CWS when re-
quired by the department, in the event of possible contamination or when changes in the distribution
system or treatment processes occur which may increase the concentration of radioactivity in finished
water.

(3) Initial monitoring.  Systems must conduct initial monitoring for gross alpha particle activity,
radium-226, radium-228, and uranium as follows.  If the average of the initial monitoring results for a
source/entry point is above the MCL, the system must collect and analyze quarterly samples at that
source/entry point until the system has results from four consecutive quarters that are at or below the
MCL, unless the system enters into another schedule as part of a formal compliance agreement with the
department.

1. Systems without historical monitoring data.  Systems without historical monitoring data must
collect four consecutive quarterly samples at all source/entry sampling points before December 31,
2007.  The department may waive the final two quarters of initial monitoring from a source/entry point
if the results of the samples from the previous two quarters are below the detection limit.

2. Systems with historical monitoring data and one source/entry point.  Systems with only one
source/entry point may use historical monitoring data collected between January 1, 2000, and Decem-
ber 31, 2003, from either the representative point in the distribution system or the source/entry point to
satisfy the initial monitoring requirement.

3. Systems with historical source/entry point monitoring data and multiple source/entry points.
Systems with multiple source/entry points that also have appropriate historical monitoring data for
each source/entry point may use the monitoring data collected between January 1, 2000, and Decem-
ber 31, 2003, to satisfy the initial monitoring requirement.
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4. Systems with historical distribution system monitoring data and multiple source/entry points.
Systems with appropriate historical data for a representative point in the distribution system and multi-
ple source/entry points may use the monitoring data collected between January 1, 2000, and December
31, 2003, provided that the department determines that the historical data satisfactorily demonstrates
that each source/entry point is expected to be in compliance based upon the historical data and reason-
able assumptions about the variability of contaminant levels between source/entry points.  The depart-
ment must make a written finding indicating how the data conforms to these requirements, in order for
the data to satisfy the initial monitoring requirements.

(4) Reduced monitoring.  The department may allow a CWS to reduce the future frequency of
monitoring from once every three years to once every six or nine years at each source/entry point,
based on the following criteria.  The samples collected during the reduced monitoring period must be
used to determine the monitoring frequency for subsequent monitoring periods (e.g., if a system’s
source/entry point is on a nine-year frequency, and the sample result is above half of the MCL, then the
next monitoring frequency for that source/entry point is three years).  If a system has a monitoring re-
sult that exceeds the MCL while on reduced monitoring, the system must collect and analyze quarterly
samples at that source/entry point until the system has results from four consecutive quarters that are
below the MCL, unless the system enters into another schedule as part of a formal compliance agree-
ment with the department.

1. Nine-year frequency.  If the average of the initial monitoring results for each contaminant is
below the detection limit specified in 41.8(1)“c” (1)“2,” the system must collect and analyze for that
contaminant using at least one sample at that source/entry point every nine years.

2. Six-year frequency.  If the average of the initial monitoring results for gross alpha particle ac-
tivity, uranium, and combined radium-226 and radium-228 is above the detection limit and at or below
half the MCL for that contaminant, the system must collect and analyze for that contaminant using at
least one sample at that source/entry point every six years.  The analytical results for radium-226 and
radium-228 must be added together to yield the combined result.

3. Three-year frequency.  If the average of the initial monitoring results for gross alpha particle
activity, uranium, and combined radium-226 and radium-228 is above half of the MCL and at or below
the MCL for that contaminant, the system must collect and analyze for that contaminant using at least
one sample at that source/entry point every three years.  The analytical results for radium-226 and ra-
dium-228 must be added together to yield the combined result.

(5) Composite samples.  To fulfill quarterly monitoring requirements for gross alpha particle ac-
tivity, radium-226, radium-228, or uranium, a system may composite up to four consecutive quarterly
samples from a single entry point if analysis is done within one year of the first sample.  The analytical
results from the composited samples will be considered by the department as the average analytical
result to determine compliance with the MCLs and to determine the future monitoring frequency.  If the
analytical result from the composited sample is greater than half of the MCL, the department may re-
quire additional quarterly samples from the system before the system will be allowed to sample under a
reduced monitoring schedule.

(6) Data substitution using gross alpha particle activity results.
1. A gross alpha particle activity measurement may be substituted for the required uranium mea-

surement provided that the measured gross alpha particle activity does not exceed 15 pCi/L.
2. The gross alpha particle activity measurement shall have a confidence interval of 95 percent

(1.65 sigma, where sigma is the standard deviation of the net counting rate of the sample) for uranium.
When a system uses a gross alpha particle activity measurement in lieu of a uranium measurement, the
gross alpha particle activity analytical result will be used to determine the future monitoring frequency
for uranium.  If the gross alpha particle activity result is less than the detection limit, half the detection
limit will be used to determine compliance and the future monitoring frequency.
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f. Monitoring requirements for beta particle and photon emitters.  To determine compliance
with the maximum contaminant levels in 41.8(1)“b” (2) for beta particle and photon radioactivity, a
system must monitor at a frequency specified in 41.8(1)“f.”

(1) General requirements.
1. Monitoring frequency and confirmation samples.  The department may require more frequent

monitoring than specified in 41.8(1)“f.”   The department may require confirmation samples at its dis-
cretion.  The results of the initial and confirmation samples will be averaged for use in compliance
determinations.

2. Monitoring period.  Each PWS shall monitor during the time period designated by the depart-
ment in the operation permit.

(2) Systems designated by the department as vulnerable to man-made radioactivity.
1. Initial monitoring.  Systems that have been determined by the department to be vulnerable to

man-made radioactivity must collect quarterly samples for beta emitters and annual samples for triti-
um and strontium-90 at each entry point to the distribution system, beginning within one quarter after
being notified by the department of this requirement.  Systems already required to conduct beta particle
and photon radioactivity monitoring must continue to sample until the department removes the moni-
toring requirement.

2. Reduced monitoring.  The department may reduce the frequency of monitoring at that sam-
pling point to once every three years, if the gross beta particle activity minus the naturally occurring
potassium-40 beta particle activity at a source/entry point has a running annual average (computed
quarterly) of less than or equal to 50 pCi/L (screening level).  Systems must collect all of the samples
required in 41.8(1)“f” (2)“1” during the reduced monitoring period.

3. Data substitution.  For a system in the vicinity of a nuclear facility, the department may allow
the system to utilize environmental surveillance data collected by the nuclear facility in lieu of moni-
toring at the system’s source/entry point(s), where the department determines such data is applicable to
a particular water system.  In the event that there is a release from a nuclear facility, systems which are
using surveillance data must begin monitoring at the system’s source/entry point(s) in accordance with
41.8(1)“f” (2).

(3) Systems determined to utilize waters contaminated by effluents from nuclear facilities.
1. Initial monitoring.  Systems designated by the department as utilizing water contaminated by

effluents from nuclear facilities must sample for beta particle and photon radioactivity.  Systems must
collect quarterly samples for beta emitters and iodine-131 and annual samples for tritium and
strontium-90 at each entry point to the distribution system, beginning within one quarter after being
notified by the department.  Systems already designated by the department as systems using waters
contaminated by effluents from nuclear facilities must continue to sample until the department re-
moves the sampling requirement.

� Gross beta particle activity.  Quarterly monitoring for gross beta particle activity shall be based
on the analysis of monthly samples or the analysis of a composite of three monthly samples.  The for-
mer is recommended.

� Iodine-131.  A composite of five consecutive daily samples shall be analyzed once each quarter
for iodine-131.  The department may require more frequent monitoring when iodine-131 is identified
in the finished water.

� Strontium-90 and tritium.  Annual monitoring for strontium-90 and tritium shall be conducted by
means of the analysis of a composite of four consecutive quarterly samples or analysis of four quarterly
samples.  The latter procedure is recommended.
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2. Reduced monitoring.  If the gross beta particle activity minus the naturally occurring potas-
sium-40 beta particle activity at a sampling point has a running annual average (computed quarterly)
less than or equal to 15 pCi/L, the department may reduce the frequency of monitoring at that sampling
point to every three years.  Systems must collect all samples required in 41.8(1)“f” (3) during the re-
duced monitoring period.

3. Data substitution.  For systems in the vicinity of a nuclear facility, the department may allow
the CWS to utilize environmental surveillance data collected by the nuclear facility in lieu of monitor-
ing at the system’s entry point(s), where the department determines such data is applicable to a particu-
lar water system.  In the event that there is a release from a nuclear facility, systems which are using
surveillance data must begin monitoring at the CWS source/entry point in accordance with
41.8(1)“f” (2)“1.”

(4) Monitoring frequency waiver.  A CWS designated by the department to monitor for beta par-
ticle and photon radioactivity cannot apply to the department for a waiver from the monitoring fre-
quencies specified in 41.8(1)“f” (2) or (3).

(5) Community water systems may analyze for naturally occurring potassium-40 beta particle ac-
tivity from the same or an equivalent sample used for the gross beta particle activity analysis.  Systems
are allowed to subtract the potassium-40 beta particle activity value from the total gross beta particle
activity value to determine if the screening level is exceeded.  The potassium-40 beta particle activity
must be calculated by multiplying elemental potassium concentrations (in mg/L) by a factor of 0.82.

(6) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle ac-
tivity exceeds the screening level, an analysis of the sample must be performed to identify the major
radioactive constituents present in the sample, and the appropriate doses must be calculated and
summed to determine compliance with 41.8(1)“b” (2)“1,” using the formula in 41.8(1)“b” (2)“2.”
Doses must also be calculated and combined for measured levels of tritium and strontium to determine
compliance.

(7) Monitoring after an MCL violation.  Systems must monitor monthly at the sampling point(s)
which exceed the maximum contaminant level in 41.8(1)“b” (2) beginning the month after the excee-
dance occurs.  Systems must continue monthly monitoring until the system has established, by a rolling
average of three monthly samples, that the MCL is being met.  Systems that establish that the MCL is
being met must return to quarterly monitoring until they meet the requirements set forth in
41.8(1)“f” (2)“3” or 41.8(1)“f” (3)“1,” first bulleted paragraph.

41.8(2) Reserved.

567—41.9(455B)  Sampling and analytical requirements for radionuclides.  Rescinded IAB
1/7/04, effective 2/11/04.

567—41.10(455B)  Reporting, public notification and record keeping.  Rescinded IAB 8/11/99,
effective 9/15/99.
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567—41.11(455B)  Special monitoring.
41.11(1) Special monitoring for sodium.  Suppliers of water for community public water systems

shall collect and have analyzed one sample per source or plant, for the purpose of determining the so-
dium concentration in the distribution system.  Systems utilizing multiple wells that draw raw water
from a single aquifer may, with departmental approval, be considered as one source for determining the
minimum number of samples to be collected.  Sampling frequency and approved analytical methods
are as follows:

a. Surface water systems.  Systems utilizing a surface water source, in whole or in part, shall mon-
itor for sodium at least once annually at the entry point to the distribution system.

b. Groundwater systems.  Systems utilizing groundwater sources shall monitor at least once ev-
ery three years at the entry point to the distribution system.

c. Increased monitoring.  Suppliers may be required to monitor more frequently where sodium
levels are variable or if certain types of treatment are used, such as cation exchange softening.

d. Analytical methodology.  Analyses for sodium shall be performed in accordance with
41.3(1)“e” (1).

e. Reporting.  The sodium level shall be reported to the public by at least one of the following
methods:

(1) The community public water supply shall notify the appropriate local public health officials of
the sodium levels by written notice by direct mail within three months of receipt of the analytical re-
sults.  A copy of each notice required by this subrule shall be sent to the department within ten days of
its issuance.

(2) In lieu of the reporting requirement of 41.11(1)“e” (1), the community public water supply
shall include the sodium level in its annual consumer confidence report, pursuant to 567—paragraph
42.3(3)“c” (1)“12.”

f. CWSs using cation exchange treatment.  Community water systems which utilize cation ex-
change treatment are required to collect one sodium sample of the finished water per year after all treat-
ment.  Analysis and reporting must be done in accordance with 41.11(1)“d”  and “e.”

41.11(2) Special monitoring for ammonia.  Ammonia in the groundwater is a precursor to the de-
velopment of nitrite and nitrate in a drinking water system.  Both nitrite and nitrate are contaminants
with acute health effects.  This subrule lists the ammonia analytical methodology, sample preservation
requirements, and holding times to be used for drinking water samples.

a. Analytical methodology.  Analyses for ammonia shall be performed in accordance with the
following methodology, with a detection limit of 0.1 mg/L ammonia as N:

Methodology EPA1
Standard Methods

(20th edition) ASTM USGS2 Other
Manual distillation at
pH 9.54, followed by:

350.2 4500-NH3 B 973.493

Titration 350.2 4500-NH3 C
Manual electrode 350.3 4500-NH3 D or E D1426-93(B)
Automated phenate 350.1 4500-NH3 G I-4523-85

Automated electrode See note5
1 ‘‘Methods for Chemical Analysis of Water and Wastes,” Environmental Protection Agency, EPA-600/4-79-020, Revised March 1983 and 1979
where applicable.
2 Fishman, M.J., et al., ‘‘Methods for Analysis of Inorganic Substances in Water and Fluvial Sediments,’’ U.S. Department of the Interior, Tech-
niques of Water—Resource Investigations of the U.S. Geological Survey, Denver, CO, Revised 1989, unless otherwise stated.
3 “Official Methods of Analysis of the Association of Official Analytical Chemists,” 15th edition, 1990.
4 Manual distillation is not required if the samples are very low in turbidity; however, manual distillation should be used whenever matrix interfer-
ences could be present in the sample, and will be required to resolve any controversies.
5 Ammonia, Automated Electrode Method, Industrial Method Number 379-75 WE, dated February 19, 1976, Bran & Luebbe (Technicon) Auto
Analyzer II, Bran & Luebbe Analyzing Technologies, Inc., Elmsford, NY 10523.
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b. Sample preservation and holding time.  The system must collect a 500 mL grab sample into a
plastic or glass bottle.  The sample must be acidified at the time of collection to a pH of less than 2 by the
addition of sulfuric acid (H2SO4) and refrigerated at 4 degrees Celsius.  The sample must be analyzed
within 28 days.  If the sample is analyzed within 24 hours of collection, the sample acidification is not
required.

567—41.12(455B)  Alternative analytical techniques.  With the written permission of this depart-
ment, concurred in by the EPA, an alternative analytical technique may be employed.  An alternative
technique shall be acceptable only if it is substantially equivalent to the prescribed test in both preci-
sion and accuracy as it relates to the determination of compliance with any maximum contaminant lev-
el.  The use of the alternative analytical technique shall not decrease the frequency of monitoring re-
quired by 41.2(455B) through 41.8(455B).

567—41.13(455B)  Monitoring of interconnected public water supply systems.  When a public wa-
ter supply system supplies water to one or more other public water supply systems, the department may
modify the monitoring requirements imposed by this part to the extent that the interconnection of the
systems justifies treating them as a single system for monitoring purposes.  Any modified monitoring
shall be conducted pursuant to a schedule specified by the department and concurred in by the adminis-
trator of the U.S. Environmental Protection Agency.

567—41.14(455B)  Department analytical results used to determine compliance.  Analytical re-
sults or other information compiled by departmental staff may be used to determine compliance with
the maximum contaminant levels, action levels, or treatment techniques listed in 567—Chapters 41
and 43 or for initiating remedial action with respect to these violations.

567—41.15(455B)  Monitoring of other contaminants.  If the department determines that other con-
taminants are present in a public water supply, and the contaminants are known to pose, or scientific
evidence strongly suggests that they pose, a threat to human health, the supplier of water may be re-
quired to monitor for such contaminants.  The supplier of water will monitor at a frequency and in a
manner which will adequately identify the magnitude and extent of the contamination.  The monitoring
frequency and sampling location will be determined by the department.  All analytical results will be
obtained using approved EPA methods and all analytical results will be submitted to the department for
review and evaluation.  Any monitoring required under this paragraph will be incorporated into an op-
eration permit or an order.

These rules are intended to implement Iowa Code sections 455B.171 through 455B.188 and
455B.190 through 455B.192.
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